Recurrent urinary tract infections (UTIs) are the most prevalent conditions affected mainly by reinfection by the same bacteria in young women with no functional or anatomic problem. Recurrent UTIs present both storage (dysuria, irritative etc.) and voiding symptoms. For example, frequency subsequently followed by sexual intercourse is a powerful predictor of recurrent UTI. In patients with morbid situations or other factors, recurrent complicated infections or sepsis may be aggravated. Escherichia coli is the most common organism responsible for UTIs, but Pseudomonas, Proteus, Klebsiella, and other organisms are also frequent, particularly, in patients higher risk of complicated infections. Urine culture is not often needed to diagnose typical uncomplicated infection. Generally, urine culture with more than 10² colony-forming units/ml is used to diagnose UTIs in symptomatic patients. Recurrent UTIs could be managed with several techniques with the help of urine culture and by imaging studies when suspicious of anatomical abnormalities.
INTRODUCTION
Simple urinary tract infections (UTIs) occur in a sound host in cases of no functional or structural anomalies in the urinary tract. Conversely, complicated UTIs occur in a urinary tract that has metabolic, functional, or structural abnormalities [1] . Recurrent uncomplicated UTIs are common presentations to clinicians. Survey data suggest that 30% of women will have had a previously diagnosis and treatment of UTI by the age of 24 years, and more than half will be affected in their lifetime [2, 3] .
Recurrent UTIs are symptomatic UTIs that follow resolution of a previous event, usually after proper treatment [4] . Recurrent UTIs include relapses (i.e., symptomatic recurrent UTIs with the same organism following suitable therapy) and reinfection (i.e., recurrent UTIs with previously isolated bacteria after treatment and with a negative intervening urine culture, or a recurrent UTI caused by a second bacterial isolate).
In most cases, UTIs develop when a common, normal organism of the genital area are substituted by pathologic bacteria that raise cystitis by ascending from urethra to bladder. The formation of bacteria is assumed to be caused by virulence factors that allow colonization by better adherence and spread of pathogens. The typical pathogens include Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, and Staphylococcus saprophyticus [5] .
A threshold of 3 UTIs in twelve months is used to define recurrent UTI [6] .
In the case of bacterial persistence, an identical bacterium is cultured within two weeks after the first sensitivity-based antibiotics. Reinfection is caused by a repeated infection of different organism, or the identical organism after more than 2 weeks of treatment [7] . Even urine culture is one of the representative tools to identify recurrent uncomplicated UTI, and clinical judgment should be grounded in the results of urine dipstick and microscopy with symptomatic signs.
CLINICAL ASPECT
Documentation of symptoms and responses to treatment should be performed in patients suspected of UTI. Common symptoms include frequency, urgency, nocturia, and dysuria, and additionally, hematuria, back pain, costovertebral angle tenderness, and vaginal discharge or irritation. Regardless of urine culture positivity, self-diagnosis of UTI is also possible in patients who can sense the progress of infectious process by visible symptoms [8, 9] .
Features that affect the recurrence of uncomplicated UTI include the use of spermicides menopause, sexual activity, current antimicrobial use, and family history [10, 11] .
The history taking and physical examination should be performed. Physical examination, including pelvic examination, should also be applied to rule out functional or structural anomalies of the urinary tract [12] .
In addition, uroflowmetry with postvoid residual urine are possible tests. By review of 149 postmenopausal women with recurrent uncomplicated UTI, the amount of postvoid residual urine was higher in women with recurrent UTIs than in women without a history of UTI (control patients) (23% vs. 2%). Moreover, the proportion of patients with reduced maximal flow rates are more likely to have recurrent uncomplicated UTI (45%) than those without a history of UTI (23%). Other previous studies did not report any significant differences in the residual urine volume and maximal flow rates between those with recurrent UTI and those without UTI [13, 14] .
The most powerful factor that warrant an investigation of UTIs is the rate of sexual contact in young women (18-30 years old) [4] . In fact, no evidence was made between recurrent UTIs and before voiding peri-coital patterns, method of wiping genital area, dressing tight underwears, urinary frequency, or interruption of voiding [2] .
One controlled trial of aged women reported that circumstances around bladder emptying, like postvoiding residual urine, incontinence, and cystocele, showed a strong correlation with recurrent UTIs [7] . An increase of residual urinary volume of more than 50 ml after voiding has been shown as an independent risk factor for recurrent UTIs in a previous study [1] .
INVESTIGATIONS
It is important to double check the urine culture and sensitivity test for patients with symptomatic condition to find an appropriate antibiotic that best suppresses the causative pathogens. This process confirms recurrent UTI as the origin of the present lower urinary tract symptoms. Moreover, modification of empirical antibiotics based on their bacterial sensitivity could eliminate the pathogens and prevent the development of resistant bacterial strains as a source for persistent UTI. For the midstream specimen of the voided urine, bacterial count of 1×10 5 colonyforming units/L could be regarded as a positive urine culture, even in patients with mild symptoms [9] . A cautious assessment of midstream urine is needed due to the risk of contagion; and even with a negative urine culture result, there is a minor portion of patients who are responsive to antibiotic treatments [15] . If a urine culture showed no pathogen and minimal response to drugs, these may connote another disease. Then subjects could be re-cultured after 1 to 2 weeks following the initial therapy based on the sensitivity test to rule out bacterial persistence. With respect to the cystoscopic examination, most studies have revealed a relatively low incidence of structural anomalies (from 0% to 15%) for recurrent UTI [16] . By this low probability of positive findings on cystoscopy, performing a cystoscope on all women presenting recurrent uncomplicated UTI seems ineffective. According to previous studies, a factor analysis for abnormal cystoscopic findings suggested complicated UTIs; however, the number of studies regarding this is too small to be conclusive [17, 18] .
Furthermore, performing an imaging study on all patients with recurrent UTI seems unnecessary due to the low possibility of complicated UTIs. A number of data revealed a low portion of non-incidental outcomes by a diagnostic approach by imaging modalities; therefore, these are not routinely recommended for recurrent UTI according to the guidelines, including the European Association of Urology guidelines [19, 20] . Table 1 lists the cases of abnormalities with high suspicion; and in these instances, a computed tomography of the abdomen and pelvis would be a suitable imaging method for further investigation to rule out complicated UTIs [21] . To minimize radiation exposure, ultrasound imaging in the urinary tract with an additional plain X-ray is also recommendable [22] [23] [24] .
It is true that there are no definite indications for imaging in patients who have recurrent UTIs, but rational indications for imaging to exclude specific causes of recurrent are listed in Table 1 .
In general, patients with recurrent uncomplicated UTI could be managed effectively by primary care physicians, regardless of specialty [25] . Referral to an infection specialist for recurrent uncomplicated UTI is warranted when risk factors for complicated UTI exist. Moreover, referral is necessary if the only way to correct the cause of UTI is through surgical intervention and if patients have recurrent lower urinary tract symptoms with uncertain origin. Prior to referral, urine culture while symptomatic and 2 weeks after sensitivity based antibiotics may help in confirming UTI, as well as guiding additional assessment and management by the specialist.
CONCLUSIONS
Urine culture and further analysis alone are not sufficient to diagnose recurrent UTI. A careful review of risk factors for complicated UTIs and optional uroflowmetry or imaging tests are needed. Defining the values of promising diagnostic tools could facilitate a development of new diagnostic tools and treatment of recurrent UTI.
